Comparative analysis of the priming effect of human interferon-gamma, -alpha, and -beta on synergism with muramyl dipeptide analog for anti-tumor expression of human blood monocytes.
Freshly isolated human peripheral blood monocytes from healthy volunteers were not cytotoxic to allogeneic A375 melanoma cells, but they were activated to the cytotoxic state by incubation in vitro with either des-methyl muramyl dipeptide (norMDP; minimal effective dose, 0.5 micrograms/ml) or recombinant human interferon-gamma (rIFN-gamma; minimal effective dose, 1 U/ml). A combination of subthreshold concentrations of these agents (norMDP, 0.5 micrograms/ml; rIFN-gamma, 10 U/ml) also induced significant cytotoxicity, indicating that the effects of norMDP and rIFN-gamma in monocyte activation are synergistic. Natural human IFN-gamma (nIFN-gamma) and norMDP also had similar synergistic effects. Pretreatment of rIFN-gamma with anti-IFN-gamma antibody completely inhibited its synergistic effect with norMDP in monocyte activation. Because pretreatment of rIFN-gamma and norMDP with polymyxin B did not interfere with their effects in monocyte activation, the preparations were not contaminated with lipopolysaccharide. Moreover, because pretreatment of monocyte monolayers with anti-Leu-11b antibody (anti-natural killer (NK) cell antibody) and complement did not interfere with the synergistic effects of norMDP and rIFN-gamma, whereas pretreatment with anti-Leu-M1 antibody (anti-monocyte antibody) caused complete inhibition of their effects, the observed tumor cytotoxicity of monocyte-rich monolayers was probably not due to a small number of adherent NK cells, but to the stimulation of the monocytes. Natural and recombinant IFN-alpha and IFN-beta at concentrations of greater than or equal to 100 U/ml also induced tumoricidal activity of monocytes, but unlike IFN-gamma, their effects were additive with norMDP, and they had less priming effect than IFN-gamma when they were added before norMDP to monocytes. These findings suggest that recombinant human IFN-gamma has much more synergistic potential with norMDP than IFN-alpha or IFN-beta, and this synergism of rIFN-gamma and norMDP for monocyte activation could be of clinical value in treatment of disseminated malignant diseases, because these compounds are readily available at standardized concentrations.